Doxorubicin enhances the expression of transgene under control of the CMV promoter in anaplastic thyroid carcinoma cells.
We investigated the effect of doxorubicin on transgene expression and evaluated the mechanism of enhanced transgene expression by doxorubicin in transfected human anaplastic thyroid cancer cells (ARO cells). ARO cells were transfected with plasmid vectors or adenoviral vectors expressing human sodium/iodide symporter (hNIS) or luciferase (Luc) under the control of cytomegalovirus (CMV) promoter. After treating transfected and control ARO cells with doxorubicin, iodide uptake assay and luciferase assay were performed. Reversed-phase polymerase chain reaction analysis for hNIS and Western blot analysis for IkappaB protein were executed. Electrophoretic mobility-shift assay (EMSA) was performed to evaluate nuclear factor-kappaB (NF-kappaB) binding activity induced by doxorubicin. Scintigraphic and bioluminescent images were acquired and quantitated before and after doxorubicin in a tumor-bearing mouse model. Radioiodide uptake in ARO cells transfected with the NIS gene under the CMV promoter was remarkably enhanced by doxorubicin, and this corresponded to a significant increase in NIS messenger RNA. In addition, luciferase gene upregulation by doxorubicin was also observed in luciferase gene transfected ARO cells. These results were verified by in vivo imaging in a tumor-bearing mouse model. Moreover, transgene expressional enhancement by doxorubicin was observed after transfecting ARO cells with adenoviral vector or plasmid vector, when transgenes were under the control of a CMV promoter. In addition, NF-kappaB, activated by doxorubicin, induced transgene transcription under the control of the CMV promoter, which possesses an NF-kappaB binding site. These findings indicate that doxorubicin enhances transgene expression under the control of the CMV promoter and that doxorubicin might be used as an adjuvant to radioiodine therapy by NIS gene transfer in anaplastic thyroid carcinoma.